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(57) [gifo] 

^7C© n fI©^JRA> 6 & £ ^^riatt U , V-j 

Sfa©if>y y >yj»«flt**"r*. ^©^J^a^ 
£ c i r- iMRo tifcfa * h tcWmsc * f h y<DB 
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m>tm i ] #5 y -y v # f * u> ^ y > 

y^ytclBltsnr^s**' F y&c*sw-*#:^x£ F 
F y B, S$£€> U^TfB?iJ3 tifcW&fD s - F 

S8S<oa£?*l u > # y > ^ ^ > Steffi L r BHfeffi 
&<oT, Rn*BB» F V<DS- F©nffl<DB*fr 

[i*#3H2 3 ±ffi:t# F yCCfeWS*^*^ F<£tf3 

rcD^n^'^A %mn-$' & xg ^ , 

jjb-** y fcfe^3 ftfc«»©^i«^^ -f ^ >«c 

^iT^M^ii 1 tcmM<Dt?^ y * v?*y*is*? F 
ia«ffi<DS?mjK ks£ -3 r attfrc * a j: 5 y > ^ y > ^ 

[i»3jfcB4 ] ;f F^Fi^^an»Sf^ 
M&C 9 - ?"r&X*M£ § 6 KWt SCi ^r#m i S» 

im^mh ] -s n ace*** 6 * # f y 

77r oa*iB*rS fc*#^±K&ftJT£Xg<t , 
3 ft ft: n *<Z>B3R*> % J»4 JI^SUJMjW. fcT * -fe 

me stitcn m<Dmm&hf&&M'£<Dm&m* f # ^ ^ 
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3 ftteiESRfiOSRffiflKrS, t; £ •teJMDttfc'tZm 

sxg<h * § e kwtsc t &mmtr&m^m 1 ke 

igGD^7 * * 9*zfV>*# h*l>>#V >^TS* 
[11*31 7 ] ±E»K©Wtttt, *fRO^ * X * * 5 

io cot" ^ x ^ + s y y°~? v y%WT3-f&TM% 5 6 tcm^ 

&z£%&m£T&n^mi t *cmn<D#^y 4 

is^Z F*u># y 

3 6 S C t 4 -T 48f *S 7 tclBtg© y 

ci»3joi9 3 isByjfr&v m^tvtcnm 
20 tmm^^tm i (Dfyy a vv^yv^v h^u>^v 
itmm i o ] ±mm&^ yvr mmmz, mtm 

r*^r, ^^eycc^^ F y t u-ciB?d3 

ti, -y y ^^^^ ^ f commco—^mcomxR 
4, 

W»CD««*ffli«BBK:!aKU, B^ffiB, ±E*^Fy 
ft, 

y * F9-t c >^f-i/i, 
so "7 >r y >Mf-> 5 i, 



3 

SH*PMf ^Stf T > 9- x. 4 y T U > 9X T - V t 

[«« 4] is?*?- F*»7-fcr>^^y 

^HM^cmiR s n/c ft ^ & w u icmwrn^tt Lxv-y* 

f * u > # y is y-r s*at, 
ut&m 1 5 1 &n mvmfUfr 6«**^<o* * f- y 

sat. 

£ V) $ t >l§^c CD^t^-fe;!/ fcf Bti 5 ft £ C £ 
«i-r4Wf*Bl HCIBiStO^? v9*~fV*2 h 
%U>9V >9?&mS: e 

[lt*3B 1 7 ] iiBKMHtttt, «m<^>^ Wt3? 
:/v ITU f^X^t7^^ T J>^Xf^ 

T£i»#JBl 2^CtBM<D9^y -f * 9 h%\/ 
>9V>9T&&m m 

[0 0 0 1 ] 

? # * :/y * * kd o ;^7&affi^*^ u > y y > y-r ^ 

[0 0 0 2] 

•^■7 -f ? 9&'^ — P^aT<DT9^^ b-^^;tl#^if 

^ x « % ~&mmm&immmc^& & x 5 a ■; r y x 
- a &c *$ w % itr saw * ^ # * - fc* , ftgs-^/c 

1^0 
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[0 0 0 3 ] 0f^feffl^fflJ3«*r^ffi^COfe^ tt»J5tt 

^rMtoms^ m a l ^* -snnsaj^Ko 3 

^U, J:D^^^©^r^Wt0)^y ^tt. $g« 

M^cHft?f$wc^snrt^ 0 ^y ^^^^*b>^ 

10 ®<:±^<©H;M2£#U XB1 99 9¥3fl60 
CDX3/ = Xhfi[)7 3^^7 4^-> J (Z) f Smooth 
Operator U — 3? J 5X^M^rt^ 

s^5tt*KKiWttji?tt*i4a!iur*5*)\ ryry 

? ^ «CB 8 0 0 0 ^I©?P V rf>*« 5 J ifo 

[0 0 0 4 ] ^fto/hHftjgftftLffl-ric: i«, 

20 iA§«t/c 0 r^x^ttl ^y donm^xKim 
memo* *ncc±ortoi^:*<rJK©5l>«t^Hfl 

Wcttastirt^So b^L, ^^x^-r^ftB, #y 

^X^-{t*^^< (DX1 trSffl $ ft % n« tt 

30 [0 00 5] 7 * — >f>x— r -f y9 ( : Phong shadin 
q) b'>^ (bump mapping) ^^fi v 

tr> 9m<omA,i£ u>9v> 9mm , *M&<Dm&<D 

[0 0 0 6 ] ^ ^Xii 

-jv ■< -^xi/^> b ^ ffi o r ^ < cdM^j: ^ ~fcTy£X 3 

h y ^ ^-c^o . ^^>7' y >^ccfs^4>cor*^> 0 

[0 0 0 7 ] P*H««^©*« 
Bfl«««S%o*3Hcc*st^r, 9^y a ? 9*9*s*P b 



(4) 



•=& t 4 cd «: ffiffi s ft & c t he & 0 mmm 
[0008] affl^n&B 

^^iirSM^c^fMt^nt^fc, mn, #y 
6cft»6hn*4. ^<©#y=f>tt* ^^x^b** 

B. h U-^>^CDW^3^0^^Wt 

[0 0 0 9] /MOtiSWSli/^-/^^ 
<Dffi*f WJ»«sffi SS!* S C £ fc 3 9 . ^ fti©^ 

whs (#y=f>^t) b, 
ifliLrfffcftS* J6*Wtc* j^yrf^^w*, tt 

[0010] 

T^-«r^y ^ h y y ^f-^*^w^/c^ 

^t^iiftfnn^o 1 0 0 

Ho^t;i/4fiti^ e <Ky *y h y * #7*-£5fe 

MfcSft*. ^-^ffi (iso-surface) B. #®£>&T1 
fflGDtf y y F y y % ZM&kX, #-t>IE«CffiH^© 

*?*Mt*>* *K y a ^ h y ? £ r-£Jfr&<D^f5B v AS 
U«L/«, ABfc?£aB<D«|*|5^»i*'&Jt-3fcO, *fc 



#|g 2 0 0 1 - 2 8 3 2 5 1 
6 

[0 0 13] jS*>^S3H©fe ; 5 -^SUOSSffltt, M 
^WF^IfCD ra«i ^^^^^ bODb'^T^b 

imbrex* **Stf*iffljntcff«W*c:4T?* 
€>o M^c v 8£*SfB©^llf>^ r ;i'tt, vy ^ F^-^x 

[0014] v>&±<D%m& 
c n h$t$to}y y 5 7" -f ^^*t~r 4 u > ^ y > ^0^1 

-tB, #y=f>tt—«9?r«:-*ffi3W*»K:/h3<, tr^-fe 
;i/©»tt^cc4>tt ^SS ^ & r fe 0 , &tc* x 
^ hB^< ©*f*y rf>^cj:oT^7n$ti^o #y=f> 
b, as, H»»*je»tn»*BMtr«s%3ti4. 
[0015] #y =f>*u>yy i/tf't&tcmc, Hft 

cot^ b' ^ -fe ;l/3WS # y rf > J: o T^ft ^ti^Nfic 
B, Jte»WFH©*>3EP&ffi*iJ5S& 0 **yrf>**^> 

ho 

[0016] #y a -A*i/>yy>^ta«:tt 4 

[0017] (MScW^-'?^ ^ 

1 9 98^7^ 1 4B(C#>'vp7fl^tC##Stlfe* 

(DSUB, ^^>>x ^ ho^r;Wb£*^cj^bT*5 

r; 7- rj XACC^Wfc^ ^ y ^ b> ^ ( : scriptin 

[0018] i/>?y>^y 5 ^£ LtoMS 

^^^t">F^m 1 9 7 4¥12flto^? 
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!k»<D*zfl?*# bfcffiJBSftfco C(DCtlC-jl> 
tTB, 'J-^ftO 1 9 8 3¥7^®S I G^77*» 
13 5 9-3 7 6"^-i*D r^-r-f ^;^>^fAJ £C 

[0019] tf^AT^±1*Mttt*^* # Hi, ttW 
X77>f f (sprite) B, $g < (£>#Sjp < , 10 

rtt. 1 9 9 8^7J?QS I G5^:7*eai2 3 1-2 
4 2^0Vx-f FB»CD r»^jffBi# : Layered 
Depth Images] ^MltT^l^ EiafcT^CI-* 
B, Wmia— 3E<07 U - A8g^||}#1- £ tcSb ifC £ y 

x v > u > # y > ^ ^> * x a tc ft jg $ ft x i >tc ifi , cti 

fC^TB. 1 89 6¥8^SIG^7ii»3 5 
3 — 3 6 A^-ls<DY-)\sy£)\'#&g$<D f^VXv> : 

T3^. ¥6&* ei J3>i^t7yx^F^7 20 

&mmtm?Lz>£*> \c urt^, Etc cn^oesj 

^Tft , 6 3 ft5t*J! $ ft £35^6 * 

[0 0 2 0 3 ±XOZfth<Djjm\£, MMt 

[0 0 2 1 ] 1 9 8 5^/-x*n7'ftA?©ei 
U^-M8 5 -0 2 2-^-CD r^jWy S -fthx 

it 6 ft *t 9 1 h x * mm T & y" n x fe shb h x 1 * 
<2> 0 j£b, o^^<di^>^4 ur^^KtSftrfe 40 
0 , h*-#<Dim%mmuxmmznx\,> 

$ ft tc&MWfr 6 *t{£ l/fcb e ;7 A^fc * r <DWM 
tcttffl L r TO mc»<&« 0 rSS* 3 *i s ic^ 

#«#B, ^fflCCJiStf^-fe^(D8B»Waffi (partial 
coverage) KotiEHtShtl^. »«B, H»£ 
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B, fi^xoy *;v#t^^;Wfc3*vcc>£. ffii£6ft 
fcSSB^ 777 ( z - ^ 9 7 t ) B, aS*ffi<D/jN3 &« 

cfc^tCUr^-So t,>Tft©tI*>£ 
[0 02 2] oJ}(|(DSaSr«, 1 9 9 8^7^(D 

«cou>yy>^asi 9 9 1 81-192^ 
y > ^]Sm<Dnmtfs j: q aaiiE b i^-craa^T-j: 0 

[0 0 2 3 ] 1 9 9 8¥5^0^?^-^^7Ji47v 
^coe®$g-S#A I M — 1 604© f^;!/^ y - : B 

[0 0 2 4 ] 1 99 9¥8^©SIG^77j»©*2 
9 1-2 9 8-<-5*!E) rLDI7 y - : H«^-^<Z>U 

> ^ y > ^(Dfc2s5CDPgJSW*^ j fC*5^T ^ ^ >fi^ 

[0 0 2 5 ] 

[»9B**P»L/J:5i'rSI!HI] ^©^(DISK 
B» *^oto»RfttiHA^to«B.oi/>yy 

[0 0 2 6] 

[■iuiitl«s(t-rs&»t)©*a] #jswb, ft^r^fb 

WM (surf el s v iy,Tf-7x)i/iM) ^r-<- 

<D&vyy°)i<Dz±x$>z> 0 mmm&mmx^ mm 
mM^m^^jicommt, s ^(DiEmmmtmm^x 

if>-7'y>^tft>ft^o *^B, iSff^PalMtjK^ 
mmirX b &Mjfcx £Z>£5 it*ryy° y > ^ 

> ^*cd r3 > tr * - $ ffiffi$5S<D^t ^ ff#*sff ton 4 o 
HB, JB»CCBiJ«3n4o 

[0 0 2 7 ] *»985Cff*1f-7 x 

;i,u>^y>^B, ^oa§fJ^n-i\ tht, t^y 
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x v h-$m% v > 9 y > yaiiftg £ £ ft s^^bwkbm* 

T£o MUt^i, HftJ^O^U t^B, 11*, 

©jtt^ffi-^pstt© J: ^ a - > # y > ^K^fit 

[0 0 2 8] WBfr. mv^cy a ;b£tciI3ftfc^x 
Sfaf© u > # y > ? **7s %mmx&% «t 5 cc u t 
^ficov v tf > ^StHftOiiA,*: u > # y > ^JRfS* io 

[0 0 2 9 ] U>#y>#*B, Kfc, J>$y9r<<? 

y x h v > 9 y > ^ ^ u -fe x * v * f > ^ £ %Bt "T 
F^TJl^yXAB* Xt'-F- 

[0 0 3 0] tf — 7 x;l/lx>#y >&><4 y'^A >b, 
v? -f >b* u > y y > ytttt 4 fi«<D&*aw * y * 

wK 9 K4 h F^"&* *:% B JB> -Y^^^-f 

£ F*\ *iMI»^<f:5S^t^&t«^ 
aitl^o Cft&tDWKB. *#fc^£-Y:>£^#7W 

? p a y - a 6c <t o r ffl ffi ft & co u r t a 

[0 03 1 ] *«WK:«S1f-^*^t*, -f>£5^ir 
-/ rftt? u-A^jKr»ft^^SfemM^ft^^^ 

r, if-?x;t/B, WWttSB»f*©^*jS©^y s^-f 
+ jS»»*6«JS3ftri4-B. m 

x ^ h©t^ h y^-X(D1f-^ x;l^> 

yy>y*siesSft4o if>:/y >^4Hc, tf-^x^ 

©ti«iffi»B* ffiKfiCfSttU afc^#X^ + fe(D» 
ft^fcU^JW^K::? fc}13 ft, nmcl&iLL 

tewmx v-y * ;i/S cciats §n^ n 

[0032] u>#y>^iWc, PgJiW:? * 7- 

¥l/&TJl>dty XAB, ^7xJl/^Z^^7 (MS 40 

ftTl>£»r««r;frffiB> z'<? ^r0cfc^^>pj?11f-^ 
> y y > -f ^ - F * tco^kjKjcB 
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[0033] cfc D *tt»«:B, u > y y > 
^^ey^ltt^o *ft6KttB, y^&ycctot^r* 
F*»»©U^<;i/"ClByiJL/rfetl, S-^-Ftt, ffii^O 
K> . nflc?;)xix^> h^B, ^'^^ ^ ^^^S>x ^ 

> ^ y > ^UMEft* W b X l * 4 . «K<D¥tf ttftffl^ < >f 
^-^>B, ^yccssttsivc^i, /^^"^-f > 

B, y©^-K<Dnffl<DXUy>F»^**ffiJB 
Cit, F y©J&ttKffBf©Ktt*ajR3ftfc|^* 

[0 0 3 4 ] $yy 4 v ft-fz/^Z hB, 
h ^31 L r ^^f2S*T 4 1f>^y>^Sft 
€> 0 3WB, F*3tOffl^@:35[ffi*>^« 
6ft£ 0 t^x^FOiW. 

^©^ttav»<D«tt**»xif>^y >^3fts 0 
&v >y a v>t?$ti& > ^* y > ^ § ft a ff^t^s 

RtoDMKB. y-tyccEttSftfc** hyfcEHSft 
[0 0 3 5 ] V^y a v &*Zfls*9 b<DmW&<Dm<D 
i"C^^Jl'*y>^3ftSo jE»P3«B, ^^tcj:^^: 

^ratcfcwswncciaKSftSo twfaap -f^*«B 

B, Sm^cMTS^X?-* 5 

B. J5aK3ftfciE«n*CC»L^«H*#br^i. * 

/df IKS??? -y ;V*«|iB. fcf^-fe;i/tc*f-rse**af) 

[0 0 3 6 ] 

[^BjCD*tt(Dff^] S^B, 1f-7x;^br, EPS 
r s u r f e 1 s J £ l*T*|7^3ft5 y 4 > 

hcco^r v ilf^-< - x (DMtM<o hh^-'^y^) 

^ 03 <D0M 1 0 2 CD— Bft 10 14 
a»WKliEiHS'»ai» (shade) (shape) <DJg 

xJHOOSiEiLtW. J^«M14B, *^x^F 

B, f ^ X ? t ifffltft iWIKi ^r«t ^ C i ^ 



n 

— 7 x;l/*jfg/hSn/c»WgaKfi^* (layered depth 
cube i LDC) (3D^ y L/rfS«T S, 

[0 0 8 7 ] Sg^oaes©-^-^ *ji/u>^y >^«, 

;KDv^*-;t/Ht «£t ft: 2 ^tg^ * ^ F 4 

[oo38] m*<Dmffi±mmic x t*Mo^>^ 
y > ^ y * ? v * # h snoMtiK 
o x a# it > :/ y > ^ § n & e n'KDmmx. 

V-y*MZ, HHMP^KJ£DT»£3ft£. *>< L 
Vx ^h.? 



HA 
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(visibility splattinq) £P?&£ nt t»-5Sffi*ffifl| L 

[0 0 3 9 ] B«s^WO»«S6c:seofcif >^ y >^ 
fcfc, 1t>y y h^g£ Hitters £ 

©MCCiSeWft:#j£*#* J: 5 Kif-— 7 * 

6 *f\ u > # y > ^ i s ftft: t * i k 5 <£-c <£ D 

sggfciftr&o j&Kbr, rit-:7*;wtsn/cj 

n©a»^|^Cc » L X *> *fy &c it > ^ y > y § tilt* ^ 
[0 0 4 0 ]lAit 86*SHf©*y=f>, #*-fe;K 

at^tt >^y >#*m«<Dmmi£&%v~y *.)i>tit 

[0 04 1 ] 















YES 


NO 


NO 


NO 














NO 


YE S 


NO 


YES 




YES 


NO 


NO 


YES 






mm 







[0042] »o^G>*ffirK, # y dr^ifim* i 
mx, w<t, ffim3fttc8-mmomffi#s?iz)\,±isx 

W 1 x l x l b^-fe;V<D^1S%Sft5i*tc, 6ocd 

^ hsp^i oaig ft 6 -r ^ > ^ y > y $ tx %> mx it 

&<t.l*m^x^& 0 i?-yxMZ x Etc, *3he>3M*tS[ 
W ft: if - ^ ^ ^ > ^* y > h$L^Z> ymtfrc \z 
u< , mmtt mm\t ^lxi^ mx& tum-ox^ 



30 ^ 0 

[0 044] um%m<Dy' y^f^ ^<t&*hr£<h, « 
^ * s «ffi»3R*3t* , r*ft*K:toW***>*Sft:tffi* 
-F - * ;V ^DI*^IHI ffiftS test ^f>7''j>^ 

^ ^ h ^ra o^fi^sfo rif > 7 6 y > # $ n s . 
#y=f>fj, ■«i?«jrri?->5 r y>^sns*s, u*» 

> ^©eifatfffoftft: wtiaa 6 ai^ it- y * 

40 *-5ft:«>Cc H jli#W0SK:*fU1t>^ o y 

^ s it > y y > iri^ or^ftr^iix 

[0 045 ] a^©»WCC«51H«^»«fl[^>^y 

II^c^ < wmm^W-y x ;i/cr>tS*ft:S^tc <fc ot^ 
yv> x ^ KD^S^^^^-r^cDCcTS+^ftrit— "7 x 
;^Win^ 0 «5L«, !OOxlOO0f-7x;V 
*6Sfc&jEg?|?tt©-y--7 y HffeMjbvC i 

00xi0 0(?)t^-fe;b^J« o B«ffl«, H« 
50 A-^7rfiri:^-{2;l.iLtil^cSI§n5 0 iES 
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[0 0 4 6] *«lil/>^y>^ 

ptck. a*«* h&^>:/y 
>^i, > w> > y 3 hfef - * * ^ ^;t^c 

[0047] if >y y >^tmmy a 
h 2 -if > ^" y > ^co*SuMMSi5g 20001^ 
©:/p**«Erca&. ajsif>^y >^7 s p-fe^2 1 

pip ic K a* - ? * ^ * 3 ^comic l fcjwjgRftB 
ft (ld i s) mm^&tcmcisj^-rZTj 

(ray castinq) ^OT^S, LD I s B, 

=&iB«r-5. a*tt. 3ocDii:SLD I sOCCDlB^lJS: 
H«SSStJ6T# (LDG) > ^fttoft r^n^^j iPf 

<£5&cbrir>£. HP^, a*B, Bf3£<Z>HMRia«*li« 

[0 04 8] mmy ■< y > ^11 220 ccour, 

^ * ©sua tease v it t 9 x * * jutt * W fcb -r * c t r * 
as 
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B, t^h'J2 2 1 C7>#^- KtCB?0ffW6tiriiS. 

r y tiv ^ > b° ^ - ^ ^ ^ ^ ^ ^ ^Xt^Bt* 
D , 9 88^1 7 4 y^XKfflTSA 

CM#i(5D»Ttil^6 1-7 5^->>CD^> 

h 7ft*(D r * # h y "csssn^t ^ * # h com 

mi t#lirTSt^ tf* r y«, 3 #06**1^* 

v 9 y y -£«/JM, D C ? y - 2 3 1 &c$fg/J\T 
£ 0 i?*L/<tt k *CD«/N2 3 : li*^ B Cht t IB 

sgson^b^ijau, ek, u>yy>4fstB«* 

[0 04 9 ] 8^7(Df >^©lfitffj»fti 

b, if>yy>^« <b^>^y>^m (-r^ 

S^tDj^ttStti, M£B0 1 tcfc»4*ffiffi« 1 0 4 
*G>ft**ffitrf£o a^Ofi*ttlt*W"CB, x~ y 

a) y{c»w»^irgBii3nriiSo 

ffiffl 5 ft 5 ^fiib S ft fcffi»^5C >rr -5 > 7 s y V X 



[0 0 5 0 ] I (shade) tt % ^ < 0 L^^bCD*!}^^ 

^;v*6casftfc^^x^^ai utgi$nti^ 0 

9^ * i ;77^ ^ (surf el texture mipmap) <hO¥^T' 

•w^^^#y>yxg2 2otpcc 1 

[0 0 5 1 ] 
[«2 3 





mmm 




3 x 2 4 H s# h 




1 6 tr y F 




3 2 K y b 




1 6 t! y h 




i 7;vf h 



[0 0 5 2 ] L D C 7 y -0tSii, t^F ? J CDt*- * 

vyy*v> Petite?- * J: o feft 2 fiSSA* < a o r 

LDC7'J-B, -7>U>^^{fc (run lenq 
th codinq) Wl^I/? h^-X(Dl±ffi (vvavelet-bas 



50 



ed compression) (DgfcffiCC Jt T HKWCCEBBS ft^c 
[0 0 5 3 ] ^')>W77-fy 
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[0 05 4] l/>^'J>m 7uv #iilR3 1 0 4W 
ilif t9^F7^t s >^ ( fasti ncremental forwar 
d warping) 3 2 0 K J: ^ til? ti& 0 58* tt, U> 

y y >^iia4iii«B^©o a a«4&«Hair5fca>tcifj 

[0 0 5 5 ] ^77 (z;^7t) tt, ^I'ffiX 10 

^ ^>^3 3 0 4P?«hri^&»f«Sc*S4*K:, 

nilsftttcowBJ&jswtrs. cent st-^^vt© 

[0 0 5 6] RlfIf"7x;KDf^^^tM, th-? 

>^T^-f^>^n6 (3 5 0) o SHI 20 
fi3 6 0tt, ?L©M^7>^x^jr»^M 

CC, ffl*Hi«©JIP*ffi4aSK^t^7 T i^Dt^M 
BBtt^.' W»Iig2 0 0 4 U> jTy >#X?M3 0 

[0 0 5 7 ] f>7"y>^" 

CDTCSJKr^^^^^ hO?f^4»<DStt(Dftii^^- 

£tf5 0 h^lBOiWSOB, — «CC, U> 

# y > MOfcaMc* 9 <DXtt*ft 0 &4>&li :/ 

teor. * 7^ x^;h if > ^ y > Mi, 

[0 0 5 8] LDC-f>7'V>^ 
{114 (a) tc^3ftri>£J:5fc:> 3 ocDJOTSEflW* 
( L D I 1)401, (LD I 2) 402 (Dft<D 2 40 

I* (LDC) 4Pf«ftTl>&3<£>ig£LD I *c^5:7 ^ 
9 \ 4 1 0^f>7'y>yt?> o ±3£©J: 

7^^^ hii4 i i 4co*^cD^ro^^^iB»*r 

^ c LDI 1 <t<D$±mg<U, R4 LTH^StVCte*), 

£ c [24© (b) B\ (a) ©-"^©ifcAcH-C**,, 
[0 0 5 9] #SSH*CC*5C*T, S^CD^il^ 50 
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-7^;H 1 2*»^SlfS. ^>^^{icDv^e> 
ycDtefeoaffl^XttiWosjfctt, if > y > Mot* 

> 5C^tcHr3 1 > tHi £ ft £ , L D C If > ?' y > 
Mi, ^<cc>fe*6ci^W6hfcaflBB«3{P6fl| 
SIT £ CD USE L I ^ 4 Bfeti & » JB - * «K8*Sg 

[0 0 6 0 ] a^6t>7 p y >MB*S 
fcU LDCt^-fe;HBRh4#ltti«, H 
ftfcoa^ 4 u rife* $ ftfctf- y x itt ^ 

h^eB±fcFn^^(DHftJf^H : SrtfSI*r^C4r 

an±K:iif*w«cflfei;*if >^y >^a^rt 

Z> 0 c (D-y-yy* y > P'y'a -fex J: o $ ti 

(DELmZ* y^alt f3h CDS^cfPJjiaS S max£ W L 
tt^ 0 */Jv|«afiSmintt, 2 3*CD1f >y e y 

S* #5J>ft < 4 fe— oof ^;^IEWJ§:i?4#fi[J£ 
^v© ^c^> ic&ftjjt'yteJiy i )l> % (D^mc^m S n 
2>C4*ffifIET^4, *^yx^ Ki3ttttcif>5 r y> 

cDS nax ifi % m%MJz$m&t:2*te>i><Dmn^y 

MffeS^: (in J: 0 ST IK < ft £ cfc 0 tcatR L T t > 4 . 
S^H80 J CDWtl?#fi^Lr5 1 2 2 

[0 0 6 1 ] Tzx^-rcommy <t 

7^W;>?1 (2 2 0) , t/c7^X^^(i, Wte 

% fitrcctt^a T S <t 5 u > ^ y > M=f* cc ^ ^ jv 

[0 0 6 2 ] h^lHfc*fL. 05 (a) tC>^ 

[ o o 6 3 ] m 5 (b) tcssnri*s<fc^«:, -&ies 

R« 3 ti/c $ X ^ + y - * f fc 

itf ^7s^ t ^ra^^o ^ ^«r 5 0 3^-7^ e 

y>Mcffiffl$nSo 3B*Wtc^i;fca36sif-^* 
; HC fij D 3 r 6 n & o a^o r- ^ X ^ (D £ w#£ 

y ■< )i>$wmmm l#M) ^ is (a)-(b) tc^ 
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[0 0 6 4] ssfmc, it, wjmmom&t o 
? y-r&ct feor**. ffi^tt, 

fc£ s f^X^tx^JTVy^AIi^tac^: 10 
* 1?- > ^ *iB« 3 * 4 J: 5 CC L T I * * . IE«PHKi , 

^•>-7^n^ri^ 0 05 (b) tt. t^x^MIS 
< ttoTl^«RjE«a»0tlRJI5K 
Unas 0 3-5 0 5*^LTl»S a 20 

[0 0 6 5 ] -r-zmm. 

&fca&cc»*»tt»j»Wf s -*«jfi*«ra , r4. ldc 

[0066] LDC^'J- 

Sfl« - «iSftS&K© LDC B, LDC7V -©tfS U 
(n = 0) CtKttSft. i:/cSfS»#m5:, 

[0 0 6 7] 2 o<D^tffic*t U H6 ( a ) - ( b ) fc 

0 1 *J$ofc^a? zitcmftZti&o me (a) 2 

5fil>»Wtt?(Z)^o^ {j — F ) tt. 28fcS5*fcJiS 
Scfc^fc:, B(1^2€>M^fg^n6CD^^- F*1f:/1f 
>7">J>n^Citll§n^ 0 18 (b) tt, LD 

U-^Ur CDIf- 7 x ;U 6 0 2 KiVO^LDC 
tcMS^7x^6 0 4*#MibtfcD, BPS, m 

[0 0 6 8] *>U *i**f«ft©LDC*stf^'fe;HfflB 50 
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ffifcU «M*ltCDLDC<7)^^fBttT^ 0 LDC7 

h y©ws*su&ra. 

[ 0 0 6 9 3 i8 (a) CCfei,4T:ac^iE&JKiLr^3 

nn^^7u ^eo 3tt, LDC^y-tcKttSft 
v y -^^ft^sfau^cotf # h .y^^cc-r s« 

[0 0 7 0 ]3:l <Z>«|/J> 

iBtt*S<t>>^y>^w%*/jNrSft:aE>tc, LDC 

3 : l-^©*i/jNi^n>-S a MiHC^ * 
F LD i <bbr^P ^ ^rt(C-^(DLD I £jgJR 

n*u, tt-y? b ld i ©tr ^^mcm it2 

[0 0 7 1 ] EI 7 (a) RU 1 (b) KS%3tir^SJ:9 
CC, H7 (a) tCtetf&V-y 0 1-71 2tt, 

07 (b) Cc^ShSJ:5 3tc*>^y >y*IKiE«»7 
0 3-7 0 4©«H L ttBf^w^>^y >^$tir^^ P 

Sra&fc*JJBLT(,>£. Wi^>^y>^3ft^-y * 
»hsnfcL Dc^y-23i ociB'tt^nr^ 

So 

[0 0 7 2 ] I/RBt>7°'J >^(D^a-feX«. Jgtt 

a „ m d *is^ e> s if > ^ y > y 3 ti fcit- - ^ * ;wt , 
vfo^o* v~y *ji$mcmmcmLxi<>&&%mm 

tr>tt&c*f Lta^ l3WJ»«b«^ * J: 5 • l *> 
L, M^C o /c*ffi^ 6 Olf -y ^MX, L^l^S^D^ 

it, S^tt3 : 1 <D»Nc o r«U < "j: fcAX^^C 
JBSL/cC a^©U>^y >^W77^> 

LDCi Utm^fi^b/c^P ^ ^«rfB«3 i±S C 
tf^V^ZfiK 4tOl07-D^^ ^— CDL 

d I tciB/hStiS. 

[0 0 7 3 ] 3 : 1 CD^/NtJC^^^x ^ FO 
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tr^-feJl/IBtWh •> F L D I Ir^fitn 

B, *y^^;KDLDC^y-tc*JW-SJ:5fC, S Max 
=V~3 h £ Itii^n^o if-7*;MH«)*/hrail 
B, iSffl±cDlK*ito Fa-^--?JMJ:D^a^ 

[0074] u>&v>y^Jy*yJ> 

U>^y ZstfrtJZfyj >3 0 OB, 1f-7x;l/CDLD 
C^y-2 2 lXB*B/h3tifcLDC^y-*Sfflly. 10 

sot 7* ^- Fv-b->^i*f»jfflLr-en*iB'»3 9 

ZfizAs^t) <DU& S ftfe? - ? x ;l/©»4«e£r * £ J: 
*>&tfeur< tiS. *^cu>yy>^3*WcDfci6K: % S 

*B, b' # -feA^ f) ^—OCDU* - ? ^ ;b&ai^r ^> i it 

tca^Bflstcte w & h (o t m d z - 7* * 7 r mmwt&%: 

rtr^Hs;^?)^*©*-^ *;i/£K:gJ-f 5o 20 

[0 0 7 5] ^Pv^aBR 

«*B. F v y\ HJfe*fiW««a>^-F^6#hAX 
BAlWSMfcBK)^- F*tLDC7y-*h7/W 
(traverse) TS 6 * Ffc#bT, 

B, feTlfmc, ^a^«S¥#^X3 1 l^ffiffll/ 

■aofciWBtt** f yos&^^ap^w^^fc-rs 

-y > :/ y > ^ u > ¥ y zs'Jt Bif flaw &c v 4ft* B* LD 
Ctv y-ocfe^rPfilW^^rcDPimtt-r^ F£*SS 

[0 0 7 6 ] :/P 9 ^CD7-b>^ 

a8^snr^Scfc^^, f y i^i* 

S*B. §7'n7^«at ( b^ 
•fejl^ 9 cd-?- y * Ji/(^tffi£»{cJg5&r £. S^? 40 

b. mM v > # y > wtctfrte tr*-fe 0 — o©-? - 

:7^;F£, XB x-^--rr>:/ r ; > tfCDlcibK b^;F 

^A'CDSB* d„ BX ^ciotftS^n^ (801), 
Id fl „ B, B<|®m^4stfSI»«Lfc*-7x;l/|BO 
*A:IE«tr*>4 0 
[ 0 0 7 7 ] B, ? 7^X31 1 cd 4 

B, d Max tco^r©iWt*^ c E*fSiR*ffl^ so 
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•fe *c SS5 T S OT^ S t > , 

[0 078] \s>#V>tf*PK % LDC^y-Bh?^ 

3&>6>^FACC36i»r h^-xstis. feu^jur, d 
max Bb^^^B^fH^ ^;^©*ftr 8 0 2«:JtR3 

*nr*<D-T-^-Ftt, F^-xshi. a* 

£ti£ 0 7*7-F7-fc'>^ d„ ex B, PfHfttt 

^y^jy^>^tm{tmmmt<Dmm^i>x^\^m^ 
[0079] l dc 7 ^(Dumm^m^mc V 

-^r*. C(D7-b°>^B, a^<DLDC*s«Hr|iEL 

sit9-7'§n, fnr\ ^^^-o^cDXB^ro 

^ 5 &C3 : 1 (D«/Jn»K:*— ©L D I 

[0080] pjms^^^ 7^>^ 

77)0 T?LJ ^CiM4t^6^ D z^^^t 
If - 7 ^ ;F 3&a v XB flO tT ^ -fe L T I * & C * 

v-^>^77°n— > ^rnjattX v & > ^ i 
[ 0 0 8 1 3 MSI'* y y t 

a^?B, hi 1CDXS9 5 o^snriiSA^cc, ai 
( Z ) m*mhtcv~y x-Mmrh^j a 

ft(Z)*/Jv^if fB^f^T^ o fcT^-fe^B, Htc r?Lj i 

«*j9MEiK>, nmmmxmmitsn (951), $ 

fc, ?LTB»J»Ml;3nSci^ 

[0 0 8 2 ] V-V *^*«B, *ftifi^W»L/ft:fe© 
H±©Mma*^LTz^y7rCC|Et»SnS (9 5 

2) 0 t-7x^af^\ g-y-^x;i/chft^iBtt§n 
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it , as t mm. t <Dm vcmm t f * y u r 

<ft. t/cg^©z^^^7lt OpenGL™ («« 

b> feu^-^ 7 ^jicom&m (s d ) s&se^-fejKDags 

ffi (p d ) ctH/Mtfhll fcK±»*Stiiffitft 
(9 5 3) o it, ffic(>^H#Soifr^:ffftb 

B, lESSPJfiSOlB, *^cc^hSIB^*5»4^ 
-7^5 0 2Wttil$n^ 10 

[oos3] i9-a i occmsnr^a <fc5te* 
it , a^tfa * affile <£ * oiftttcoraa* jE l < ipp&t 

5B, r t =S nax 2 r '<D*S*WLTt>T, C©!^ 
S. ax tt^^x^ H^fcfrW 4^^-7*^10© 
i^Mt^^ n[^u^0^tt^ RS2 
B. ^-7x;l/(7>r£^5 0 2K<fcoT:fi»*#B£l/T:^ 

[0 0 8 4] Si? 9 5 4100 1 O^^tiri^J: ^ 20 

90 i*ia«bri»4. m^moimmmmTt^-^t 

ftSti, ^fcSz^777t^^;Ht f-7x« 

[0 0 8 5 ]S^t ©pJ?IttX 9 ^> 

£ a &#^3ftfc1tR<DStta nin 9 1 If- 30 

y x N ft o T I > & . SMa.., 9 
12 8, a w1n 6Cift3£LrCl>5. fiWKDfiSB. H8© 

cco&mt, ai^*©LDc^y-cDi9j»ijfc^*#at 
[0 0 8 6] s*tt, WLtiH l o KtettSy- 

#9 1 3f0a n1n 6C*fe¥ffCC3tc^T^&ffi*«l** 

ft*. WffSoMwQ l 5B, Stt«£tfR£o^^ 
[ 0 0 8 7 ] fit a z/axMa z/aylt if©x 

B, R« 0Ti'C fi* # I, L fSr^ i L r M aSmffi±^ 50 
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m± ;v#^!8BSl 3ft£ <z>*se± b r 

X«9 5 6rB. t c ^-fe;U { p d ) ©iSEKfiK, 
felt d <p d r*tx& !BJg3ftfciEjRPM ( t d ) 

[ 0 0 8 8 ] feu, *ffl#^fc«ffi3ftT^ft«, ^ 

Wfc3l«ift*»*Ciic*S. Etc, OJB&jAjfifilg 
IEt^f^m x cDSa$iE®RM^*fLrM<iSfK3 

HP% n«3&saatB»*iai cc mf t & o r una, 
[0089] z^^^T*ati*^se-r4tea&<Da^<D 

fttcfc^^;^^x^-ft3nS#Un>i«ffl3n^ 
z y y 7 fiCfe©ftL»4 fe©T^^ c 

[0 0 9 0 ] T^^^-^oymmy <i>is%V># 
±M(OJ: 5 ^c v LDC7 y - CCfa»SS*- ^ * JWi, 

^ ;i/4?y >ys*ifcf'*^^+e*iafl3'&T^i. 

<D\u}&fcjfccr:*)-—y *;wx^t©^ ^ 

[0 09 1 1 112 (a) ^ z^'>^r ^ti^fit 

>^ r ;>^3 n /cifflo^t o pj ?iif x ;i/^7fs b r 

it — "7 x )UD£p&ffl K) ^Dtf R 1 OOltt, ±M<D 

mMmmt<D-r!7^^^<Dmmy 4>v*v># 
(«aitT§Uo mi 2 (b)i?B, z^^7®t 

^ -fe ^ > y c )^mt , z/t7 7 7$lfx h^a 
fflT-6*ocJ:^r l tcWRSnrc^S. z^^y rtete 

h fc^-y x ;l/3&sjg 0 -fe ^ ^12® 3 fx £ £ fc 0 — o 
80©?l«-*>ir-r«»3n4. 

[0092] ^^^^^©cfewstCcts^BcDStarcs 

hS^t ^ ^SSI/frftifetc, x;KD 

tSWffiBffiA3nsc»n»a63ftir> 0 feb, t^-^x^ 
z /1 ?7t^ -fe;UK:*5if»rSS3K3 *ti 
r\ SR^tt. tt«3ftfct;^Hzji/ja0O3x3iBciaK:te 

ij-^z ^- ^ 7 7 1:^ )\^m\rQ \% t^t mmt % c t & 

'J>t£ <ifcz^^7 5 i , i- ^ ^*B3^« 

3n€> 0 fSAKCC. jEH«3nft:*«ffi©tlRB:. ilO 
m-&4~2 s ®firim^:^titftc6ftl^\ fCt 
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mi 2 (b> » % jaKsnfc^-^^^JSootiiniL 
[0093] iai3 tc^snr^4<t «*B> Si 

not^-fe^ait, »hcd.iemi io2±cca* io 

1 1 0 3©#fi*>&tHK3ft. iESEffiCCflini 1041: 
f^ttOf ^ X ^ *^ ^ b° > ^ i PMIHc, iS^^lifcJE 

S^iaoWPJcofi*** 5 *- ? * jko 5 * y~? v ?'(D 
;^^T5MEc«ra§n5o lf-:7*;UDfeB, a 

* y'tcte V} Z> J: 5 K 8 ^JKDMS £ BKSWc , 

2 oof > ^JWB©J»»«IBffiT?* 4 o 

[0 0 94] 20 

^b, mm^m^(omm(D^m^mMT^tc^c # y*v> 

*t^hffilBra«38MiSti5. L*»U **B\ ±3*© 

m cc ttecatte iti^ n ^cd^ $ txtcwmc mmu 

x, SS^rB, JE«fl^*T?1f--- ? * ;vS-ct) > 
[0 0 9 5 ] i«ffl|*i7>?x-f y 7^>^ 

s*j § tifc-y-- 7 * b&m v tcmm^mmkr & &c 

B, S#WfcB. dtStL/fc^-^OWM^cona** 

b. ±»©±5k, a^cowBwawattx^^^^ 

[0 09 6]B14 (a)^(b)B k *«IBtC«4 z 
/ ^ 7 T te -S ® ft W#fg ^ltt^ D Ml 4 
(a) tti, SHt (7^A) /*yy-rifi s zrtvVr 

±©WBiS*«ffl , r4CiT?fcr*'feJi/*^i 20HC7 

50 
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[0 0 9 7] 7 * — t'>^tCEJ, ^n^^o 

(DfdWlt, 4>«t< t h—^W-y *ji%-£A,'Vi<*Z> f 
ffl%-T5/c^fc v ®*B* B¥S*s?L fc: # -te )10) iji 

fc^&fri^o cc*f »tt a v x © y 4 )v % ^mm ir^ctic 

S£8M<DS I G^^r?^li<Z)4 3-5 4-<-^(D f ;l ^ 
V^y : Lumiqraphj ^C^t^3^ \ ^— J^^^Cjt o'C 
!ffl$nt^^cfc^C?I#f¥lM (pull-push metho 

d) ta^ts-scife^s. 

[0 0 9 8 ] il 4 (fa) ^$|itl^<J:«, tStfn 

B. a*B«0»{^Bz/<y7rjlf * 
fcB«»*»0fftC[)»D i4otl^ 0 x-^"-^>^y 

Wt&» y 4 )i$<D¥mt, Pte< t^—^co^-y ^ 

2 s/2«0 , {BL sBffi*fcr*H2;KDiafi3r4& 
4 e 

[0 0 9 9 ] M^cfe 5— oJJiJOgQtffllrB, Ss^ B, 1 
996¥8^©SI GV^ymmMA 77-484^- 

B, Ss^B, z ^ ^ ^ t ictetf&&nJUy~y Mtte 

^7i/f^X^t^tS e ^^X^^B^&HJMlf 
- 7 * ;WC WH6nt *5 0 , f0RGBAb*^-fe;l/ 
B, -^-^ x;pfi«^t)§n^ 0 fy^isj (Dfa$ 

&m&tc&>ic, mm^m te&w&^-y * MiB. u , h 

«ffitciESt!a«JSn, f^X^i*B, 

^X?tX77 ratl^C Ijf^Pfl CD V X$-{t 

<DS«XB X ^ X ^ ^ OtiR^B k ir^X^-^ ^CRffi^r 
[0 100] £<DJ:5$CLXmjV?^l<<D&&mm(D 

mn-Ps zioim^m&xox-^-y-yy'v >^'tc*tL 

r^^Sns©3^*8tt^T-5©BW3Sr*4 0 JEJIcd^ 
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7 * ;i/©f # t * v y u ^ >vm xm&W&W. 
2 4 )i>$y^ # stilts + it > 

[0101] B»W«ffi*3e, PlMttX?^ 

j£zpv-y v y?- vy^^y a )i$ y>& 

[0102] 

*itc*-?V*2 h felt-? x;Hc^i&£n& if 

MIDI W>7'«J>^t5 0 LD 

^?-fcf>yB\ zA'^rOf^ hfflk:fcfc2o<D^ 

fhftH*^-c(riS. ts, ? y ^ tr>yfftnt*^* 
-r-SiiMS^tti^ ojtitix y^ y >j tmit<wmmm 30 

<d?-&x*+<d ^mm^mcoMmmm^m hmm u x 
<d^a y° ^ a > xmm k & * . Bixtmommz, v~ 

y x.^coiiL^-Z tmW-^J y'y >f >&c£BSf3n& 

Sf^Ci^^ 0 40 
[0103] «$*cr>1f-:7 ^/HOHSM*, #^C]Sffi^ 

£^xmm^cwxi£ti& 0 ctihcoiimiz, 
zYMtt. mmt, ^^y°y4 ymm t %mmx * 
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& 0 $8* ©If- 7x;H/> ¥ y > #V\° y^y A > » 

^^y 4j\,&y i/tf*frffi*?z>z tx\ S§*«, k\M*l 
iease*s*©^if ^^y^^r^p-^jiofej:?)* 

^>^iAlti^ B - a - ^ > y y y jt 5 T 
S^^W^-O^ ^ > £ ^ ? 
[0104] *^ftjM3&iai«K:j:orKWLr* 
^rtrtfton-Bcijdaijwr^s-r**. lot, * 

[Ell ] ^igccffisy^^ Y<D^ 
-y ^)UDMmx&Z> 0 

i m 2 ] > ^ y > ?g»o ^ p 9 

X&& 0 

[03] if-— 7 * ;u u > ^ y > ^/s Ay' ^ A xd-^u 
[ h 4 ] MwaiKfi^fif > ^ y > #ism(Dmm-ci> 

[153 ^^x^-^(D*W^ ^Jb*y>ycr«Rigr* 

[i6] LDC7 y-cD2 l ocDW^;KDSlir^>S a 

[ST] ld cBU«o«H-r*&. 

[08] if - 7 x ;l/*«©Jije©*IHr * *. 

[HI 0] -5J«ft^^^^>^CD3Kia*C*S- 

[nin zA^;?m^ aiftffl©Ett*6fe<D ^ 

[^12] 8i3nfcf-7xM)f^7^t ^ 
-?yy'<DMmx&Z> 0 

[013] UMi&&<D??x*-ry 4 )i>$ v^WM 
mx&z> a 

mi 4] mm%nm<Dmmx$>& e 

sol y (D9mx&y->y° y > ^^ti/cf 

2 10 fy^^y^VPtX, 2 1 1 It- 7 

*;k 2 2 0 »Sf7^;i/*y>ym 22 1 
^*JKZ>LDC^y-, 2 3 0 f-^ffi/jNXg, 3 1 
0 ^U^^iliR, 3 2 0 ? * 9 - F7-f>^ 3 
3 0 ^Smn^y'y v=f~>¥\ 3 4 0f^X?t(D7^ 
;l/^y>^\ 3 5 0 I0i^6n/r>^-fY>^ 

3 e o mmwmm tris^^A vtz/># 0 
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